Coupled Circulation tube for Ball screw Unit 
BACKGROUND OF THE INVENTION 

1. Field of the invention 

The present invention relates to a coupled circulation tube for 
5 ball screw unit, in particular, to a circulation tube symmetrically 
coupled with two half arcuate elbow tubes for ball screw unit so as 
to simplify the molding die, increase the mechanical toughness, and 
cut down the production cost. 

10 2. Description of the Prior Art 

In a conventional arcuate elbow tube for a ball screw unit, it 
is formed of two pieces of a first half arcuate elbow tube and a 
second half arcuate elbow tube parallelly simple contacted together 

15 to configure into a hollow snugly curved U shape tube for the 
rolling balls to circulate smoothly therein. 

As the above described U shape elbow tube is parallelly 
coupled with two half pieces, it is subjected to inevitable and 
constant impact and collision of balls rolling inside for a long time 

20 ultimately resulting in a fatal damage to the operation of the 
apparatus due to metallic fatigue and scars produced by collision 
and abrasion of the balls on the inner surface of the circulation 
tube. 

The above mentioned arcuate elbow tube as that to be applied for 
25 the circulation tube for a ball screw unit has not yet been able to be 
formed integrally in one piece. A circulation tube engaged with two 
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half tubes always has a weakness of cracking at the bonding seam so 
that the basic requirement to assure a certain toughness is beyond 
one's power. Aiming at the above depicted defects, the present 
invention is to propose a newly developed coupled circulation tube 
for ball screw unit capable of eliminating the disadvantages of the 
conventional product described above. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a coupled 
circulation tube for a ball screw unit in which the circulation tube 
is symmetrically coupled with two half arcuate elbow tubes like an 
object and its reflected image of a plane mirror so as to simplify the 
fabrication, improve the mechanical toughness, and cut down the 
production cost. 

It is a further object of the present invention that by such a 
coupled circulation tube the rolling balls are provided with an outer 
circulation pathway to smoothly and snugly travel around. 

For achieving such objects, the coupled circulation tube is 
formed on the planar surface at one side of the ball screw bearing 
each tube jointing to two circulation holes. Each circulation tube is 
coupled of two symmetrical metallic half tubes by a plurality of 
recessed grooves and flanges interposedly arrayed one after another 
longitudinally along the wall of each half tube thereby coupling into 
a resultant U shaped arcuate elbow tube for ball circulation such 
that it is firmly constructed with a desired toughness free from 
loosening, cracking or deforming by constant collision and abrasion 
of the rolling balls. 



BRIEF DESCRIPTION OF THE DRAWINGS 

The above object and other advantages of the present invention 
will become more apparent by describing in detail the preferred 
embodiment of the present invention with reference to the attached 
drawings in which: 

Fig. 1 is a three dimensional assembled view of the coupled 
circulation tube of the present invention; 

Fig. 2 is an illustrative exploded view of the coupled 
circulation tube of the present invention; 

Fig. 3 is a plane view of a half-arcuate elbow tube of the 
coupled circulation tube of the present invention; 

Fig. 4 is a top view of the coupled circulation tube of the 
present invention; 

Fig. 5 is a schematic view showing the ball screw bearing; 

Fig. 6 is an illustrative three-dimensional view showing a 
section of the ball screw unit equipped with two coupled circulation 
tubes of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to Fig.l together with Fig. 2, as it is clearly shown in 
Fig. 2, the arcuate elbow tube 2 is composed of a first half elbow 
tube 20 and a second half elbow tube 21 wherein both component 
tubes 20 and 21 being respectively made integrally in one piece of a 
metallic material and are symmetrically facing to each other like an 



object and its image reflected by a plane mirror. 

Referring to Fig. 3, there are a plurality of flanges 201 and 
recessed grooves 202 interposedly arrayed one after another along 
the wall of each half tube to be coupled into a resultant U shaped 
arcuate elbow tube 2 as shown in Figs.l and 4, and then engagement 
therebetween is further enhanced by welding. Besides, the arrayed 
flanges 201 and groves may be formed into a swallow-tailed 
configuration. 

Referring to Fig. 5 together with Fig. 6, as shown in fig. 6, there 
is one of the coupled arcuate elbow tube 2 fitted to a Pair of 
circulation holes 10, 11 opened on the upper side planar surface of 
the ball screw bearing 1 with its both tube ends from the vertical 
direction to the surface thereof, and another coupled arcuate elbow 
tube 2 is fitted to another pair of circulation holes 12, 13 just in the 
similar manner described above. A screw bolt 4 passing through the 
bearing 1 is then moved longitudinally therein when a plurality of 
balls 3 roll along the elbow tube 2. 

From the above description, it is easily understood that the 
coupled circulation tubes of the present invention has several 
noteworthy advantages in particular: 

l.An integrately formed metallic component tubes coupled 
mutually together with flanges and grooves, and further enhanced 
by welding ensures perfect structural firmness and toughness and 
exhibits a strong resistant against impact of rolling balls with 
mutual engaging force of the two coupled component tubes. 

2. The fabrication process associated with the molding die can 



be simplified which results in largely cutting down the production 
cost. 

Those who are skilled in the art will readily perceive how to 
modify the invention. Therefore the appended claims are to be 
5 construed to cover all equivalent structures which fall within the 
true scope and spirit of the invention. 
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